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srdCKSTloNS   ON 


The  Treatment  of  Alkali  Soils 


As  MKiit'  iiJcii^ivf  t'lirmiiiii  i--  \>r:\ 


•li>ril    ill    M;iliit(>li;i.    llic    (lUt'-lini 


I'  liriiiijiiiK  >iii;ill  ari'ii-  of  alktili  l:iml  iiilo  iimptr  ccphilitiuii  U>r 


(TO])   pI'di'lK 


>\'\\ 


tniiiiaiiic 


lion  must  receive  alleiilinii.     A  lew  alkali  -pots  of  fnna  oii 


to  live  acres  iii  < 


■xterit    OII  a  jiood  laiin  are  olijectii 


First,  liecatiM- 


thev  reduce  the  a'eraKe  yieiii:  secomlly.  the  irre^iular  >liaiie(l  field  i-  in 


ilesir 


alile;  tiiirdlv.  the  \ve< 


iiri)\\    ill  >ueli  places,  as  ^liowii  in  the  front 


pane  illii>tration;  and  fourthly,  on  account  of  the  weeds,  the  seiliiiK  value 
of  tiie  faiia  will  lie  leihK'cd  to  a  certain  extent. 

The  siiymestioiis  outlined  in  this  circiiiar  are  not  for  the  larue  area- 
of  alkali  land,  liiit  for  the  small  spots,  varying  in  si/e  from  a  few  sipiare 
feet  to  live  acres  in  extent,  that  are  sometimes  found  on  otherwise  excel- 
lent farii'>. 

Origin 

as  coiiMi'onlv  used,  means  a  soil  containinu  sd 


T\ 


le  term,  .alkali  so 


Ik: 


.11, 


much  soluble  salt  that  it  will  not  produce  a  jiidfilalile  croii.  In  all 
])arts  of  the  world  where  the  .annual  rainfall  is  le-s  than  twenty-five  iiiche-. 
soils  so  charp'd  with  soluble  salts  that  plants  cannot  ji'r"W 
uium  them  are  found,  and  these  soils  are  known  as  alkali  >oil-. 
The\  are  sim))ly  the  result  of  the  conditions  under  which  they  were 
formed,  nanady:  first,  u  linht  rainfall,  not  sutlicient  to  wash  out  the 
soluhl.  salts  as  is  done  in  the  huii'id  districts:  second,  jioor  draiiiajie. 
!dlowin«  tlie  -.vater  to  pitlier  in  low  places;  and  third,  the  exci  ssive  s\nl'ac<> 
evaiMiratioii  thai  takes  \^hu■v  m  send-arid  di>tvicts,  hrinjiinj;  all  the  soluble 
s.alts  to  the  surface  in  a  nore  or  hss  concentrated  condition,  where  they 
are  most  injurious  to  cro]  s  when  th(>  plants  are  youn;;-  and  tender.  .\> 
a  rule  thes(>  s(,ils  when  properly  recl.ai/i  ed  are  as  ]>roductive  as  the  >ur- 
rouniliiiii  soils  of  the  sau'e  orijiin. 


Two  Classes  of  Alkali 


Then 


ire  two  classes  of  alkali,  ••whit 


e     and 


so  na 


med 


ount  of  tlie  color  jiiven  th 


The  white  alkali  is  the  I'lass  com 


ly  fouml  in  Manitoba,  and  it   is  larsicly  due  to  the  acciunulation  o 
(dauber's  salt  and  l-".psom  salt,  which  <i.\\\   the  >oil  a  wliili 


mon 
conunoii  sal 


ilor  when  drv.     Black  alkali  is  far  irore  injurious  to  i)lant.-.  an 


1  i>  d 


II' 


to  the  iiresellce  of  so( 


ium  carbonate  (wa>iiinK  .-odai  alon^  with  the  >all- 


foiind    in    white   alkali.     The   sodium    carbonate   dissolves    the   vej:('tabl' 
niatter  in  the  soil  and  ji'vcs  the  soil  watir  !i  dark  brown  or  colVee  coloi. 
As  many  factors  enter  in  to  alter  the  aieount  of  solul>le  >a't   which  n'a. 
be  jireseiit  ill  a  soil  without  injurinji'  a  ci"|i,  no  attemjit  will  be  D'ade  in 
this  circular  to  state  tic  aii'ounts  of  different  >alts  that  irust  be  presen; 


111 


a  soil  to  cla,ss  it  as  alkaline, 


n.ws  f!i,    iv(|iiirv.I  .listMiici'  ai'arf.  and  n  uulatiiii:  ihr  Wiill  tu  |  laiit   tiu- 

■* '^  •''   '•"•  "l<'^ir''l  nifr  in  tli.^  rows.     If  .•,,ii.lili..ii>  aiv  lavr.iaMc  tlic 

s.cliiiU  sIk.iiI.I  I)(.  ili.iir  as  >,„m  as  |  ,  >sil,|..  atl<  r  a  li.avy  laiii.  tl,.  lain 
tends  to  wasli  til.'  salt^  d.iwn  I'iomi  thr  -inlarr.  Tlir  .Tup  >linuld  II  .•••iv.- 
pi.'ii'.y  .)f  siirfa.'.'  .•niti\ati..ii  dtninii  llu'  HUrn.r  t..  kill  tli.'  «..<!,  an. I 
•T.'V.'nt  smiaiv  I'vaiDialion.  ■Ih..  r.M.i>  -linui.i  I,.'  piill.d  in  lli.  tall  li.lnn- 
t'lf  fn.st  an.l  lli.'  t.-ps  .•ul  off  ii.,i  i,,,.  >lioit.  Th.'  li..|.  nak.'  an  .x.'.licnt 
-u  .uifiif  wint.T  f....|  for  all  .•lass.s  of  Mock  an.l  .sp.riaily  for  .lairy 
cattle.  It  is  son-.'tinMs  n.r.ssary  to  rai>.  a  h.'.t  cr..!)  tli.-  scc.n.l  year 
oa  t.a.l  alkali  sp.,ts,  lujt  nsually  it  is  well  to  pl.)\v  in  th,.  fall  jnst  aft.T 
liarvfstinn  the  crop  of  hc^ts  an.l  try  a  anim  crop  the  f<,ll.>\vinK  year. 
Mannvls  will  usually  k\\v  alout  as  no„.|  returns  as  suRar  heet>  .m  alkali 
s.)ils. 

Aft.r  -icli  treatment  the  land  can  usually  he  handl.d  th..  same  as 
th.'  rest  of  th.'  field,  keeping  in  mind  that  deep  preparation  and  thor- 
ough cultivation  are  .ssential  in  keeping  alkali  soils  in  a  ijro.luctive 
.•on.lition.  Out  of  .)ne-hun.lred-an.l-Htty  students  that  hav.-  r<'p.)rte.l 
on  alkali  soils  in  the  past  tw.i  y.'ars.  about  70  per  .-ent  hav.'  mentione.l 
soni..  such  tiratUMiit  as  ontline.l  ahov.',  an.l  in  S()  p.'r  cut  of  th.-  cases 
fav.)ral)le  results  were  obtained. 

Results  ohtaine.l  duriiin  the  past  f.'W  years  ten.l  to  show  that  harh-y 
will  stand  u'ore  alkali  than  .)ats.  hut  son-etin-.s  th.'  ivvers.'  is  tru.'.  This 
may  1...  due  to  the  presence  of  .lifl-.Tcnt  salts.  Hy..  and  fla.x  will  stand 
practically  the  .same  amount  as  barley,  while  wheat  is  m.ur  sensitive  to 
alkali  than  any  of  th.>  ('r.)ps  name.l  ai)ov.'. 

Alfalfa  when  once  estal)Iished  on  alkali  soil  will  jjive  jr.x.d  r.'turns, 
hut  it  is  not  a.lvisahl..  to  try  alfalfa  as  it  is  very  .liffi.'ult  to  .)l)tain  a  catch' 
on  alkali  lan.l.  On  the  other  hand  alfalfa  will  m.t  stand  an  aci.l  s.-il. 
a  iM.rtion  of  one  Hel.l  on  the  ('.)lleKe  farm  svc(h',\  to  alfalfa  this  year  fail.'.j 
liecause  the  .soil  was  acid. 

Sweet  clover  is  sai.l  to  stand  a  larfje  am.ount  .)f  alkali,  and  it  is  heins 
In.'d  this  year  at  the  Coll.'jr,.,  hut  no  staten>ent  can  he  ma.le  vet. 


General 

Any  method  .)f  tr.'atm.'nt  whi.'h  will  tend  t.)  increase  tli.'  humus 
in  an  alkali  .soil  will  aid.  One  metho.l  is  t.)  thresh  straw  uin.n  the  small 
alkali  sjiots  and  allow  the  stock  to  fce.l  ar.iun.l  th.'  str;  stacks.  Th.>  hot- 
toms  of  the  stacks  are  then  s.'attere.l  an.l  i)lowe.l  mi.Ier.  or  as  mu.'h  ..f  the 
>iiaw  as  jmssiljle  is  hurne.l  and  the  rest  plowc.l  und.'r.  Th.-  straw  a.'ts  the 
suae  as  the  numure.  and  the  spots  are  cro))p,..I  as  m<'nti.)ne<l  a!).)ve.  S..n...- 
I lines  where  u  grain  crop  has  h.-en  kill.'d  out,  if  later  in  th.'  season  the 
iiH>istun>  content  is  rifjht,  a  cro])  of  millet,  rye  or  rap.'  mav  h.-  s,..'.led, 
and  later  in  th(>  season  plow.'d  under  as  a  Rreen  n)anin-e. 


i  i 


■Mi 

\  'Mi'. 


Cultivation 

Aft'  I  llic  liol  possililc  (Iniiiuinf  liiir*  Im'cii  ."(ctircfl,  a  heavy  applica- 
tinii  ot  .^tniwy  inamirc  -Iniiild  1m-  ii'adc  at  the  rate  <if  from  fifteen  to 
twenty  tons  pt-r  acre  during  the  Miitnmer  or  early  fall.  The  inaiiure  I  -is 
three  iMiiefieial  i  (Teets;  first,  it  ii'akes  the  soil  more  open  ami  poMUs, 
allowinK  betver  drainage,  preveiilinn  Ixith  pu(l<llin>t  Jiiul  l.akimi:  second, 
it  will  aet  so:n<'wliat  like  a  mnleh,  prevent inj;  surfact'  evaporation  and 
rising  of  the  soi-ihle  salts  to  the  •lurfaee  of  the  xoil;  third,  it  will  supply 
the  younjr  erop  with  available  pla-^  food  in  the  spring,  wh'n  tin-  alkali 
M)il,  which  is  indinetl  to  be  cold  a. id  cad,  will  not. 

Plow  the  land  in  the  sunnner  a>  d'-ep  as  the  snl)-soil  will  permit, 
u.se  the  cultivator  and  harrow  as  on  a  summer  fallow.  This  will  leave 
the  .soil  exjiosed  to  the  action  of  the  rain  and  snow  durinji  the  fall  .ikI 
winter,  which  will  tend  to  improv«'  tlie  soil  for  tiie  followinR  year,  in 
tlie  spring,  as  soon  as  tlu'  land  is  dry  eiiounh  to  iiermit,  .surface  cultiva- 
tion should  Im'  followed,  eitla-r  with  the  cultivator,  disc,  or  sjjike-tootli 
harrow,  to  prevent  surface  eva|)oration  and  form  the  best  possible  seed 
U'd  for  the  crop.  Thorounh  cultivation  nmst  always  be  maintained 
upon  alkali  soil.  If  there  is  h  hard-pan  under  the  alkali  soil  .so  that  it 
cannot,  be  i)lowed  deep  the  first  year,  the  deptli  .-hould  i)e  increased  about 
half  an  inch  each  year  until  a  depth,  of  eiji'it  inches  is  reached. 

The  Choice  of  Crops 

Experiii'cnts  have  proven  c(  nclusivelv  that  plants  diHV.-  widely  in 
their  ability  to  withstand  alkali.  The  desired  crop  is  one  that  will  aid 
in  removini":  the  salt>  and  at  the  same  tiii>e  jrive  a  jjrofitable  return.  The 
amount  of  salt  renn/ved  by  the  average  crop  compared  with  that  i)resent 
in  tho  soil  is  very  small.  The  chief  Ix'nefit  results  from  the  cultivation, 
the  manure  and  the  crop  all  tendinp;  to  keej)  tho  .salts  from  coming  li> 
the  surface  of  the  soil. 

Of  the  cultivated  crops,  sugar  beets  will  stand  the  most  alk.ili  and 
give  satisfactory  returns.  They  are  an  inter-til  la  jie  crop,  l)eing  cultivated 
Ix'tween  the  rows  like  corn,  thus  keeping  a  surface  mulch  on  the  ground. 
Tho  })eots  absorb  a  certain  anjount  of  the  solul>le  salts,  and  the  .s.iKs  arc 
removed  in  th.is  way.  Sometimes  tin'  first  crop  of  lx>ots  on  alkali  soil 
will  absorb  so  much  salt  that  cattle  will  refuse  to  eat  them,  and  if  forci  d 
to  eat  the  beets  the  etTect  is  the  sanu'  as  a  laxative. 

In  Manitoba,  sugar  boots  are  planted  from  May  loth  to  Jun"  It 
at  tho  rate  of  four  jjounds  of  .seed  jier  aero,  at  a  depth  (jf  an  iiu'li  and  a 
half,  in  rows  thirty  to  thirty-six  inch  s  apart  and  seven  to  nine  ii.cln  s 
apart  in  the  row.  The  Danish  sugar  ooot  is  a  good  variety,  and  shouM 
yield  from  4(K)  to  500  bushels  p'or  aero.  Tho  .>■  coding  can  be  done  iy 
using  tho  conmion  grain  drill,  ndxing  one-third  seed  with  two-thin  Is 
barley  chop  by  volume,  stopping  up  the  tulHS  in  tho  drill  to  make  t'lc 


I  Harmful  Effects  of  Alkali 

It  is  a  U.1I  known  f.,-,  ,|,,,  ^11  p|...„,,  ,,k..  .Inir  Io.hI  fr ,|,.,  ...j, 

I.,  th..  fonn  of  a  w.nk  solution.  In  alkali  >oi|,  ,|..,  ..,,,,,„  ,.„.  ,„.,;! 
.!..■  .oiutum  ...  .s.ronK  that  plants  ..an..ot  tak-  up  ,1...  n^oistun.  an.i  i, 
>..,n..  .■«...  ,h..  p  ants  a,,ua!l,  «iv..  up  n-oistur..  to  ,1,..  soil  an.l  .1...  ,  .  , 
w.-  oftn,  hn.l  that  alkal,  is  ,1...  n.,M  injurious  in  s.usons  l.avin.  ai  v 
uuod  sprn.K  ran.s  follow,..!  I.y  .  .iry  sutanM-r.  Th.  spriuK  .  un  dis.  k  • 
.  lar«..  an.o,.nt  of  th..  salts,  th.n  .luring  th,.  .Iry  su,Ln..r  '"•  L  H^: 
fa..,-  .vaporat,..„  tak,.s  plan.,  l.rinKin«  th..  salts  ,.p  i„t„  th,.  root  ,o  ,. 
m  a^™.„trat,..l  ,.on,l,t,on,  .-ausinu  ,h,.  plants  to  .,ui,.kly  su..,.un,l,  I 

Alkali   atul  ..poc-iailv  l.la.-k  alkali,  t..n.ls  t.,  ,l,.strov  th..  stru.t.u-,.  .,f 
a  so,l,  lm.aku»r  <i.nvn  th..  granular  frial.l..  ....n.lif     .  ..ausin,  th,-  Z 

l-onu-  nnpm-u.us  to  wat,.r.  pu.l.ll,.  wh..,.  w..t,  ,,.,.|  l.ak..  in  l.-u^..  .... 

wh,.n  .Iry.     Uvnrv,  as  a  rul.  it  is  v..ry  .liffi.-ult  t..  w.,rk  su.-h  s.,ils 
I  Bla..k  alkali  di.s.solv..s  th..  hun.us  i..  ,h..  s,.i|,  an.l  ,..,rr,..|,s  an.l  .-ats 

ua>  th..  ,st,.n,s  ,.f    h,.  plants  at  th..  surfa...  ,.f  th.-  ^rotu.,!.     This  is   . 
...  oH-ur  w-lK...  th..  plants  ar,.  y„un.,  hut  n.ay  tak..  pla,...  any  r...„  ..^ 

Treatment 

Th,.r.  is  no  n.yal  n.a.l  t..  suc-..,.ss  wh.-n  it  ,.onu...  to  tr-atin^  alkali 
s,.. I      Many  ways  ,>f  ha,ulhn«  alkali  soils  hav,.  1.....,,  ..i..,|  h.  tt  ,,. 
w.th   varytnK   r,.sults.     M..th  .,1s   „uit..  sun.,.ssful    in   ..„,.   lo.-alit  •   Inv 
proven  utt...-  fatlur.s  wh,.n  tri,..!  in  other  ,listri,.ts.     Hku-k  alkali  nu  v 
..■  ••hanKod  to  whtt.  l.y  applyn.R  pj-psun,,  lan,l    pla.sf.r   (CSO,)    f.       o 
lan.l  at  tho  rat,-  of  fr,.,n  nm  to  ;-(«)()  poun.ls  p..    a.r..      Tli..n  it  ... 
.n.at,-.,  as  white  alkali.     1...  ,.-  ,,astor  costs  S7.,K,  a  t..n         ^      i  ^l;' 

Drainaf* 

The  only  sure  way  of  treating     ^i  is  by  .irainage.    l-itiar 

;il>l>.ar  to  be  w,.|I  ilrain,.,l.  all  availai  ,,,,.  th-.t  •  ,•  ,     ."  ''-^ 

;.  fi  ^     -x   1       .       .  '•    '"''t    in. per  .  lainajr.' 

nm..,  no  crops  on  tile  drained  land  ..  ..,,,  i„j,,,„,  ,,,  ^,,^^,,    ,,'; 

on  s,nular  sotl  undramed.  alfalfa,  oats  mangels,  and  sugar  beets 

k  1..    out  ,n  plae,.s.     For  furth..r  a.lv,,  ,,„..,.,  ,„„  ,^  ^.^^ 
on  >oil  Drainage. 


th.v 


iu  niuny  eases  a  few  op.'n  , lit  dies    wi 
ii"  sprinji  and  reduce^theili  inn  done  l.,\   ■■. 
:tlkali  is  in  the  sub-soil'and  opc.n  dit(h..>  w 


-'■■     I','  Witter 
"^'.1,,. .till,  -  niost  ,)f 

'H>\  •      it. 


Summary 


s 


! 


1.  \lk:ili  --niU  roiiliiin  ;  ii  .xer*-  of  -oluMf  ■<:ill-. 

2.  I'Ih'V  all'  I'iiUMil  !•>    l;Hk  i>\  rjiinrall,  |HM,r  diani  me  :iii«l  -iirfsnr 
••vapuratiuii. 

;{.     'IhiTi'  an-  t\vi>  clas-is,  •hlack"  ami  "wliilr." 

I.  At  the-  priMiit  tiinf  thtTf  is  no  iirattical  clHinifal  inaii^  >'i 
treat iiijr  wliitf  alkali. 

.').     I'roviilf  the  lif^t   iKis-iliic  (liii    laur  iillnr  t.|i.  n  or  tilf. 

fi.     Maki-  iicavy  appliiitioiis  of  ipamirr  to  aiM  liuiiiu>. 

7.     Plow  ili'i'j)  and  cultivatr  llioroiinlily. 

S.     Crop  with  su({ar   I'ccts  or  nianncis. 

•».  Anv  one  wi-hiiiK  to  luuc  soil  testid  or  aid  in'draiiianf,  ai)pIy.»o 
till-  Depart JiM-nt  of  Soils,  Manitoba  AKricuIti  ■  d'i'olleKe. 


."hciniiiK  the  operation  of  layinij  ii  till-  clniiii.     Thi:' 
in  ilw  surest  mctliol  of  wmi  .iiiK  alkuli.     Tl,i'  sol- 
uble   wilts   ure    \v:n!icil    ilon  n    .■md    carri^ii     nnay 
tlirimlth  tlic  drain 


